Present needs have forced the growth and improvement of analytical methods; an area of analytical chemistry which has received a great deal of attention over the last few decades is automatic analysis, with many and varied instruments having been developed and commercialized.
Owing to the complexity of the samples usually analysed by automatic methods (in clinical and environmental work particularly) it is most often necessary to employ separation techniques in order to improve the selectivity (and FIA allows the incorporation into its configurations of very different separation techniques, which can be classified according to the phases involved (gas-liquid, gas-solid, liquid-solid and liquid-liquid) to solve the various problems encountered in analytical chemistry. Of these systems, it is dialysis (especially in the clinical chemistry field [10] ) and liquid-liquid extraction [11] which have been most extensively used in conjunction with FIA.
Features of the FIA/liquid-liquid extraction binomial The on-line incorporation of a liquid-liquid extraction system into an FIA configuration was simultaneously suggested by Karlberg and Thelander [12] and Bergamin 56 et al. [13] in 1978. In both cases, the extraction system was located behind the injection valve. Currently, this separation unit can be placed in the original position, or prior to the injection system, in a such manner that the separation process results in a continuous stream of organic phase containing the analyte, which fills the loop of the injection valve [14 and 15] . Less (1) Without phase separation, which is the simplest mode and in which the aqueous sample is injected into a single-channel configuration enclosing the organic stream extractant, which flows through the extraction coil. This is where the formation of an extractable complex between the analyte and the reagent dissolved in the organic phase, which is measured as it passes through the fluorimetric cell [18] [26] .
In their paper on the hydrodynamic and interfacial origin of phase segmentation [24] , Sweileh Figure 3(a) shows an early separator of this type, described by Bergamin et al. [13] . More recently, the Burgueras have designed a more sophisticated model which has yielded very good results [33] . (2) Devices with a T-separator, using gravity with or without a sort of phase guide made of a material wetted by one phase, but not by the other [19] . Figure 3( [30] . In this latter case, the [6] . The determination of cadmium in urine by the above reaction has been proposed by the Burgueras [33] , who used a new design ofphase separator based on density differences. The fully automated determination of uranium in ore leachates improves significantly upon previously reported procedures using segmented flow systems in terms of speed and sensitivity [37] . The most significant features of the method used to analyse orthophosphate is seminal plasma and urine without deproteinization [38] , are summarized in [39] , zinc in biological and environmental samples [40] and iron matrices [23] , and the indirect determination of perchlorate in serum and urine, based on the ion-pair formation between this anion and the copper(I)/6-methylpicolinaldehyde azine complex [15] . [45] , and diphenyldramamine and 8-chlorotheophylline [29] . This last work is an interesting example of simultaneous determination: a dual membrane separator (lipophylic-Teflon-and hydrophylicpaper-) was used to obtain clear aqueous and organic phases, each of them being led to a different spectrophotometer. The aqueous portion, pH 10, contains 8-chlorotheophylline, while the organic one (cyclohexane) contains diphenyldramamine.
A fluorimetric method based on a redox reaction (thiamine/thiochrome) has been suggested for determination of vitamine B1 in pharmaceuticals [46] . There is only a single method involving chemiluminescence detection for the determination of steroids and bile sulfates with lucigenin which is also based on a redox reaction and subsequent ion-pair formation [47] .
Non-analytical applications of the liquid-liquid extraction in FIA The extraction/FIA association has also been applied to non-analytical aspects, some of which have been com-mented in the consideration of the features of these systems (calculation of the extracted analyte fraction [23] , the peak area [25] and height [23] [49] .
Nevertheless, contributions in this area are still not very n,umerous, although the author predicts a greater development of these aspects aimed at the study of reaction mechanisms and kinetics with the aid of laser-induced excitation [26] or multi-extraction systems [19 and 20] , and fast scan detectors [19] .
